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resistance of the air." Thus the differences between these
weights, being together equivalent to 4 Ib. 12 oz.> was
producing magneto-electricity by its fall. In Joule's units
they produce a current of 0-983. From his previous
experiments he calculates that such a current should pro-
duce a rise of 1-85° F. in the tube. "But as the resistance
of the coil of the revolving electro-magnet was to that of
the whole circuit as 1:1-13, the heat evolved by the whole
conducting circuit" was 2-09°. "Adding to this 0-33° on
account of the heat evolved by the iron of the revolving
electro-magnet and 0-04° on account of the sparks at the
commutator we have a total of 2*46°."
He had determined the heat production of the sparks at
the commutator in a previous experiment.
He calculates that the heat capacity of the glass tube,
water and electro-magnet is equal to that of 1*114 lt>. of
water. Hence i Ib. of water would have been raised
2-46° x 1-114 = 2*74° F., uand this has been obtained by
the power which can raise 4 Ib. 12 oz. to the perpendicular
height of 517 feet.
One degree of heat per Ib. of water is therefore equivalent
to a mechanical force capable of raising a weight of 896 Ib.
to the perpendicular height of one foot."
Other experiments gave 1001, 1040, 910, 1026, 742 and
860. As the mean of thirteen results he obtains the figure
838.
In the reprint of his papers in 18 81 he suggested that
his neglect of the evolution of heat in the big stationary
electro-magnet probably accounted for his result being too
high.
From his measurement of the size of the mechanical
equivalent of heat he calculated that the combustion of one
pound of coal should produce heat equivalent to 9,5845206
foot-pounds of work. The best Cornish steam engines
gave about 1,000,000 foot-pounds per pound of coal burnt.
In spite of this low efficiency the steam engine would never
be superseded by the "electro-magnetic engine, worked by
the voltaic batteries at present used" because "the mechani-
cal forces of the chemical affinities which produce the voltaic

